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@ Method of manufacturing a bicyde frame and a frame thus manufactured. 

A method for the permanent connection of the ends of at 
least two already finished metal tubes, particularly for the 
manufacture of a bicycle frame, consisting in placing the ends 
of the tubes and a metal insert in the correct relative positions 
In a mould, particularly an injection moulding mould, 
whereby the tube ends abut against the metal insert, closing 
the mould around the ends of the tubes and filling the mould 
with liquid plastics material, so that after the setting of the 
plastics material and the opening of the mould the ends of the 
tubes are joined together by a lug of plastics material with 
therein a metal insert 
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Method of manufacturing e bicycle frame and a frame 
thus manufactured. 

The invention relates to a method of per- 
manently joining the ends of at least two already 
5 finished metal tubes, particularly for the manufac- 
ture of a bicycle frame, consisting In placing the 
ends of the tubes 1n the correct relative positions 
1n a mould, particularly In an Injection moulding 
mould/ closing the mould around the ends of the tubes 

10 and filling the mould with liquid plastics material, 
so that after the setting of the plastics material 
and the opening of the mould the ends of the tubes 
are joined together by a lug of plastics material* 

A method of this kind is known from lit- 

15 erature and makes It possible to produce a frame, 
particularly a bicycle frame, from completely fin- 
ished metal frame tubes, such as painted steel tubes 
or anodlsed aluminium tubes, without the finish coat- 
ing of the frame tubes being damaged through their 

20 connection. 

The connector or lug between two or more 
frame tubes 1s thus always formed by a moulding of 
plastics material, such as polyamlde. 

Although this method of connection offers 
25 advantages over conventional methods hitherto used, 
whereby the tube ends were fastened in metal lugs by 
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brazing or the like, It »Uo has disadvantages. 

Thus, the connections art not always 
•table In respect of shape unless the lugs are aade 
very thick, In which case the frame has an external 
bulge. 

This reduced^ stability of shape 1s felt 
above all at the ball head of the bicycle, because 
there the mutual distance between the ends of the 
frame tubes Is considerable. Here the generally 
known metal upper ball head lug, the metal bottom 
ball head lug, and the metal outer ball head tube 
are replaced by one lug 1n the form of a moulding of 

plastics material. 

Another shortcoming relates to the sup- 
port of the roller or ball bearings of the steering 
mechanism and the pedal crank. 

With a plastics lug, their outer rings 
bear against the Inner wall of a plastics moulding. 

In the course of time, play will occur 
between the bearings and the plastics material. 

In the case of the joint at the location 
of the saddle 1t 1s necessary to Insert In the lug of 
plastics material a special piece of metal tubing, 
provided with a slot, for the saddle post in order to 
be able to fasten the saddle at various heights. 

A shortcoming In respect of manufacture 
1$ moreover the fact that the ends of the frame tubes 
nust be closed before the moulding of the plastics 
lugs, since otherwise the liquid plastics material 
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would run off Into the frame tubes. 

The invention seeks to provide a method 
of the type mentioned above, which however does not 
have the disadvantages Indicated. 

The method according to the Invention 1s 
characterised 1n that before the mould 1s filled with 
plastics material a fitting metal Insert is applied, 
onto which the tube ends are pushed with a close fit 
as far as a stop* 

The metal insert serves mainly for the 
transmission of forces. The frame tubes, which are 
already completely finished, need merely be pushed 
onto the fitting projections. In addition, the 
insert facilitates the positioning of the tube ends 
in relation to each other, and also effects the clos- 
ing of the ends of the frame tubes. 

A special mould and a special insert must 
obviously be used for each connection which is to be 
made. 

Thus, the insert for the ball head, for 
example, consists of a lengthy steel tube, which 
forms the outer ball head tube and at least two tube 
stumps or solid pieces welded thereto/ onto which the 
ends of the frame tubes are pushed. 

The Insert may also be separately cast In 

metal. 

Also, in the case of the saddle lug and 
the pedal crank tube there : is always Inserted a bush 
of metal, preferably of steel, against which the 
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saddle post and the crank bearings respectively bear* 

The Invention can obviously be applied to 
all possible tube connections. 

The combination of aluminium tubes and 
lugs of plastics material gives a very Light and very 
strong bicycle frame. 

Through the use of the metal Insert/ the 
thickness of the plastics lug can be reduced, so that 
the lug has a more elegant shape. 

It nay be observed that moulded lugs with 
a tubular steel Insert are known from Dutch Patent 
Application No. 7706692. 

In that case each lug consists of a metal 
casting and the insert is not used to position the 
tube ends during the casting. 

A metal diecasting mould Is very expens- 
ive and has a limited life of a maximum of 200,000 
castings. 

At the site of the connection the tube 
material 1s annealed by the casting process, so that 
there 1s a loss of strength. 

The castings must then be deburred. 

In order to avoid a bulge on the exterior 
of the tug, the^ tube ends are specially tapered, so 
that additional difficult machining is required. 

The Invention will be explained more 
fully with the aid of the drawing, in which* 

Figure 1 shows as an example a side view 
of a men's bicycle having a frame according to the 
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Invention. 

Figure 2 1s a section on a larger scale 
of the ball head of this bicycle; 

Figure 3 1s a section on a larger scale 

of the saddle post lug; 

Figure 4 Is a section of the crank lug; 

Figure 5 Is a cross-section of a frame 
tube for the frame according to the invention, and 

Figure 6 1s a side view of the frame tube 
according to Figure 5, provided with a reflector 
•trip. 

Figure 1 shows a side view of a men's 

bicycle In which the ball head lug Is designated A, 

the saddle post lug Is designated B, and the crank 

lug 1s designated C. 

Figure 2 shows a section of the ball head 

lug A. 

At the site of the ball head a connection 
must be made between two frame tubes 1 and 2 respect- 
1vely, and accommodation must be provided for the 
Inner ball head tube 1n which the steering mechanism 
Is mounted. 

The frame tubes 1 and Z preferably con- 
sist of extruded aluminium and are completely fin- 
ished, preferably enodlsed, 1n advance. The ends of 
the tubes 1 and 2 are flared out or otherwise 
shaped at 1a and 2a respectively, <n order to ensure 
better fastening 1n the plastics lug which 1s to 
be applied by moulding. 
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The outer ball head tube 1s formed by a 
steel tube 3, to which two tube stumps 4 and 5 have 
been fastened by welding, these tube stumps also 
preferably being of steel. The tube P*£t^ 3 /_*; » nd 
5 for* a letal insert. It is obviously also pos- 
sible to produce the insert by easting in metal. In 
addition, it is possible to use solid stunps instead 
of tube stunps 4 and 5* 

The outside diameter of the tube stunps 4 
and 5 is such that the ends of the tubes 1 and 2 can 
be pushed onto then with a close fit. 

The injection mould used is not shown in 
the drawings, but is of a conventional type. The 
insert 3, 4, 5, with the tubes 1 and 2 respectively 
fitted on it, is placed in the correct position in 
the injection mould, the tubes 1 and 2 being pushed 
on so far that the ends 1a and 2a respectively bear 
against the wall of the outer ball head tube 3. 

The injection mould is then closed in the 
conventional manner and a suitable plastics material, 
such as poLyamide, is introduced. After setting has 
taken place, the injection mould can be opened, and 
a connection is obtained of the typ* shown in Figure 
2. No further processing is required/ and a good 
mounting is provided for the ball or roller bearings 
(not shown) of the steering mechanism of the bicycle. 

The metal insert, which is preferably 
made of steel, is very well able to transmit forces 
between the tubes 1 and 2 and the front wheel. 
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Figure 3 shows the connecting lug £ at 
the lite of the saddle. At this point a connection 
must be made between the horizontal frame tube 1 and 
the frame tube 6 extending upwards from the crank. 
Here again the Insert consists of a steel tube 7 to 
which 1s welded a tube stump 8, onto which the end of 
the frame tube 1 Is pushed. The flared portions 1a 
and 6a respectively once again abut one against the 
other. 

The top end of the steel Insert tube 7 1s 
split 1n known manner 1n order to be able to clamp 
the saddle post. Through the presence of this steel 
Insert tube 7 good support 1s provided for the saddle 
post. 

Figure 4 shows the connecting lug at the 
site of the crank. This Figure 1s a section taken 
on a broken line. 

Here a connection is made between the 
frame tube 6 (not shown here) coming from the saddle 
post, the frame tube 2 extending to the ball head and 
the legs 9 of the rear fork. Figure 4 is a section 
taken on a broken line through the axes of the tubes 
2 and 9. 

Here again the Insert consists of a steel 
tube 10 with steel tube stumps 11,12 and 13 welded 
transversely to it/ together with a tube stump (not 
shown) for the frame tube 6. The crank with its 
mounting 1s conventional and indicated as a whole by 
the reference 14, 
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It will be clear that Instead of f tarings 
it 1s possible to provide other shaped portions on 
the frame tubes m order to ensure good fastening in 
the plasties lug. These shaped portions may for 
example consist of ribs or else botes In the tube 
ends, 1n which the plastics notarial can find a first 
grip. 

Although a very good connection 1s Bade 
by Joining metal frame tubes and plastics lugs with 
the aid of a metal Insert, the torsional stiffness of 
the whole Joint can be further Improved 1f the tube 
stumps of the inserts are flattened and the frame 
tubes are provided with flat Internal surfaces - eee 
Figure 5 - or by other means. Since the frame tubes 
preferably consist of aluminium and are produced by 
extrusion, the cross-section of the frame tube may 
have any desired shape without difficulties being en- 
countered In manufacture. Thus, the frame tube 
shown In Figure 5 is provided with two flat internal 
surfaces 15. It 1s however possible to provide more 
flat surfaces or other shapes differing from the cir- 
cular. These flat surfaces lie against flats on the 
tube stumps of the Inserts. The frame tubes can 
elso have a polygonal cross-section. 
/ Because of manufacture by extrusion, it 

Is also possible without difficulty to provide 
grooves on the outside of the frame tubes,such as 
. those designated 16 1n Figure 5. 

\ At the site of the plastics lug, plastics 



£1.25735 



10 



- 9- 

material will penetrate intp these grooves 1^BuVTng~~ 
the moulding, so that the mutual connection between 
the metal frame tubes 1s further Improved. 

These grooves can. however also be used 
for another very Important purpose. If 1n fact a 
reflecting plastics strip 17, which Is known per se 
and 1s obtainable commercially, 1s Inserted Into 
these grooves, 1t will be possible to provide the 
bicycle with reflecting properties along the frame 
tubes, so that the bicycle will be more easily vis- 
ible In the dark - see Figure 1. These reflecting 
Strips 17 can of course also be fitted to the front 
and rear forks* Since the grooves 16 are situated 
exactly 1n the two side surfaces of the bicycle, the 
1 ^ reflecting strips 1? will He precisely 1n the right 
position. 

The wheel rims may also 1f desired be 
made reflecting, so that the entire bicycle will be 
very safe 1n traffic. 
20 Although a men's bicycle has been dis- 

cussed as an example. It will be clear that the in- 
vention 1$ applicable to all types of bicycle. 
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CLAIMS 

1. Method for the permanent connection 
of the ends of at least two already finished metal 
tubes, particularly for the manufacture of a bicycle 
frame, consisting In placing the ends of the tubes 1n 
the correct relative positions in • mould, particu- 
larly an injection moulding mould, closing the mould 
around the ends of the tubes and filling the mould 
with liquid plastics material, so that after the 
setting of the plastics material and the opening of 
the mould the ends of the tubes are Joined together 
by a lug of plastics material, characterised in that 
before the mould is filled with plastics material a 
fitting metal insert is applied, onto which the tube 
ends are pushed with a close fit as far as a stop. 

2. Method according to Claim 1, charac- 
terised 1n that each insert consists of a tubular 
steel part and, fastened by welding thereto, one or 
more projections in the form of steel tube or rod 
stumps. 

3. Method according to Claim 1 or 2, 
characterised in that each insert is formed by cast- 
ing in metal. 

4. Method according to one or more of 
the preceding claims, characterised In that the metal 
tube ends which are to be joined together are pro- 
vided with securing means for the plastics material, 

such as flarings. 

5. Method according to one or more of 
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the preceding claims, characterised In that the outer 
surfaces of the projections of each Insert and the 
Inner surfaces of the metal tubes which are to be 
joined together are provided with mean* which cooper* 
5 Ate with one another and which prevent the turning of 
the tube ends relative to the insert* 

6. Bicycle frame consisting of com- 
pletely finished metal frame tubes and plastics lugs, 
characterised in that each plastics lug contains a 

10 metal Insert onto which the ends of the metal frame 
tubes are pushed with a close fit as far as a stop* 

7. Frame tube for a bicycle frame 
according to Claim 6, which is produced by extrusion 
from aluminium or the like, characterised in that 

15 the frame tube is provided on the inside with 
means such as flats. 

8. Frame tube according to Claim 7, 
characterised in that grooves extending diagonally 
opposite one another in the longitudinal direction 

20 are formed on the outside of the frame tube. 

9. Bicycle provided with a frame 
according to one or more of the preceding claims/ 
characterised 1n that at teast the frame Is provided 
on its two longitudinal sides with light reflecting 

25 strips, for example of plastics material, which are 
fitted in grooves in the frame tubes* 
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